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RED BUD GEOLOGICAL SCIENCE FIELD TRIP 
ITINERARY 
Suggestion: Have someone read the guide as we 
travel through the countryside so 
that the driver will be able to 
learn the geology of the area, also. 
0.0 0.0 Assemble cars headed north on street in front of Red Bud High School. 
0.5 0.5 Turn right (east). 
0.1 0.6 STOP. Intersection Ill. Route 154 and Route 3. Continue east on Rt. 154. 
0.6 1.2 City limits of Red Bud. 
0.7 1.9 Intersection with county road from east; turn east. 
1.2 3.1 STOP 1. Moraine of Illinoian Age. 
Here we are on one of the outlying Illinoian moraines. In general 
the topography in this section of Illinois is controlled by the underlying 
bedrock. This moraine marks the position to which the second sub-stage of 
the Illinoian glacier advanced. The soil is gravelly and deeply weathered. 
The surface of the land here has been covered by considerable thicknesses 
of loess that have more or less modified the land surface. The loess de-
posits thicken as we approach the Mississippi River. 
In geologic terms, the glaciers that have covered parts of Illinois 
at various t~es during the Ice Age were here only a very short time ago. 
The glaciers had their origin on the Canadian shield, Hudson Bay, and 
Labrador. Est~ates vary as to the thickness of ice. During the Pleis-
tocene or Ice Age, glaciers covered portions of Illinois four times. The 
oldest stage has been referred to as the Nebraskan, followed by the Kansan, 
then the Illinoian, and last the Wisconsinan. 
The glacial stages were separated by periods of mild climate such as 
we are now enjoying. Some have thought that the interglacial stages may 
have lasted from 50 to 300 thousand years. 
Of the four glacial stages, the third or Illinoian covered this sec-
tion of Illinois, and in fact the glacier is thought to have reached the 
Illinois bluffs of the Mississippi River. The loess that covers the up-
land bluffs and the prairies is derived from the later or Wisconsinan 
stage of glaciation. 
1.1 4.2 Turn right (south). 
1.1 5.3 STOP for highway. Turn right (west). 
5.0 10.3 Back at intersection of Rts. 154 and 3. Turn left (south). 
5.5 15.8 Intersection of Rts. 3 and 155. Turn right (west) on Rt. 155. 
0.4 16.2 Note limestone outcrop on left (south). This is Upper Chester Limestone. 
Road bears to the southwest. 
3.3 19.5 Turn right onto gravel road to Ames. 
0.5 20.0 Note sinkholes on left. 
1.2 21.2 STOP ·2. Loess and Soil Profile. 
Here we have a soil profile, developed on the till which was later 
covered by loess of Wisconsinan Age on which a second soil developed. 
Note the pebbles that remain and their mdneralogical content. As we pro• 
ceed, note the outcrop of variegated shale on the right. The slacial 
drift here is only a few feet in thickness. 
0.2 21.4 Bridge across Paint Creek. Note brightly colored shales on risbt in 
creek bank. 
O.S 21.9 Turn left at Ames (west). 
0.1 22.0 Note the limestone outcrop on the right side of road. 
0.4 22.4 Note sinkholes on both sides of road and in the pastures. 
3.1 25.5 Winding road in sinkhole · country. 
0.2 25.7 STOP 3. Sinkhole or Karst Topography. 
The numerous circular depressions, some dry and others filled with 
water, that occur extensively in the area are sinkholes formed by solua 
tion of the limestone which underlies the area. The topography produced 
is called karst topography. 
Sinkholes develop in regions underlain by thick, highly jointed 
limestone and are solution cavities produced by the attack of soil water. 
Rain water becomes slightly acid when it comes into contact with decaying 
organic material in the soil. The acid soil water enters joints or cracks 
in the l~estone and takes the calcium carbonate of the l~estone into 
solution. This process of solution widens the joints, and, with ttme, 
the joints begin to collapse and surface water is directed into the wi• 
dened joints. Further collapse and solution produce the circular depres-
sions that characterize sinkhole country. 
Soil and other debris often plug the subterranean outlet of sink-
holes to form ponds. These ponds may abruptly disappear as the outlet 
is opened by further solution or water pressure. 
There are four prerequisites for maximum karst development. First, 
there must be present at or near the surface a soluble rock. Secondly, 
and one of the most important factors, this soluble rock should be dense, 
highly jointed, and preferably thi~ bedded. A highly permeable rock is 
unfavorable because the rainfall will be absorbed and move through the 
whole body of the rock rather than concentrate along joint and bedding 
planes. Permeability as permitted by numerous joints and bedding planes 
is very favorable if the rock is soluble. L~stones of Mississippian 
Age which underlie this upland region are soluble, relatively dense, and 
highly jointed. 
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A third condition essential to karst development is that there exist 
an entrenched major valley below uplands underlain by soluble limestones. 
This condition is essential so that the water that enters and flows along 
the joint planes has an outlet. The Mississippi River is deeply en-
trenched below this l~estone upland. Fourth, and finally, such a region 
should be one with at least a moderate amount of rainfall. 
o.s 26.2 Turn left (south). 
0.4 26.6 Sinkhole on left showing l~estone beneath the loess mantle. 
1.0 27.6 Note the depth of the loess cut on the point of the hill. 
CAUTION - intersection with gravel road at foot of hill. 
0.2 27.8 STOP 4. Outcrop of Salem Limestone. 
Here we have a bluff of Salem Limestone, which is possibly as much 
as 200 feet thick. The l~estone is the uppermost member of the Meramec 
Group of the Mississippian system. 
In Indiana the equivalent of this stone is widely known and quarried 
for building stone purposes. In fact the Salem L~estone is the most 
widely used dimension building stone in the world. There isn't a major 
city in the world that doesn't have a building built of or trimmed in the 
Bedford Oolite or Salem Limestone. 
In trying to reconstruct the conditions that existed at the time 
when this great body of limestone was laid down, you must visualize the 
presence of a shallow sea not unlike the Bahama Banks, where great quan-
tities of small shelled animals lived. The limestones range from cross-
bedded limestones to what we call calcarenites to finely oolitic. to 
finely and coarsely crinoidal, to very fine grained l~estones. In some 
places limestone is composed almost entirely of a small coiled an~l 
called lndothyra. Some benches of the Salem ttmestone are of this type. 
In a somewhat restricted area in southeastern Illinois, the Salem, 
the overlying St. Louis, and the succeeding Ste. Genevieve Limestones were 
deposited abaost continuously. The St. Louis Limestone, which is exposed 
in the upper reaches of the bluff, is at least 100 feet thick in this area. 
This limestone is typically exposed in the vicinity of St. Louis, Missouri. 
In southwestern Illinois much of the St. Louis is a finer grained and much 
more compact stone than the Salem Limestone. 
1.4 29.2 STOP for highway, turn left (southwest). 
0.8 30.0 CAUTION, railroad crossing. 
0.8 30.8 Turn right (southeast) in Boxtown. Continue on winding road. 
2.6 33.4 SLOW, turn right (southwest). 
0.1 33.5 STOP S. Lunch. Fort Chartres State Park. 
Shortly after Fathers Marquette and Jolliet travelled through thie 
region in 1673, LaSalle further explored the Illinois Country and cla~d 
it for Prance. 
~-
In 1718, Pierre Duque de Boisbriant, commandant of the Illinois 
Country, came to Kaskaskia and built a fort near the river some 18 miles 
north of Kaskaskia. The fort was rebuilt in 1727 but in 1732 it was moved 
some distance away from the river to the present site. In 1747 the new 
fort was in such bad condition that it was decided to abandon the enter-
prise. 
By 1753 construction was started again on the fort in the location 
of· the present Fort de Chartres. The stones were obtained from the bluffs 
in the Prairie du Rocher area. Facilities were built for 400 men. 
It was the most modern fort in North America. In 1765 the French 
left the fortification in favor of the Inglish who renamed it Port Caven-
dish, but they also abandoned it and rendered it useless in 1772, There 
are many interesting features to explore in the early history of America. 
Several of the buildings have been rebuilt so that we can better 
visualize the old fortification. The powder house and magazine are the 
original buildings. Tbe water well was in operation in 1764 and is one 
of the oldest in North America. 
0.1 33.6 Return to highway and turn risht (southeast). 
2.0 35.6 Turn left (northeast). 
1.6 37.2 CAUTION, railroad crossing. Enter town of Prairie du Rocher. 
0.3 37.5 Turn left (northw~st). 
0.1 37.6 STOP 6. Outcrop of St. Louis L~estone Showing Slickensides. 
At the outcrop at Stop 6 we have an opportunity to see at close 
range the St. Louis Limestone which in southwestern Illinois is approxi-
mately 100 feet thick. MUch of the lower portion of this formation 
resembles the underlying Salem. Typically the formation is a compact 
dense gray limestone that breaks with a conchoidal fracture. 
Here we have an opportunity to see horizontal slickensides. Although 
we cannot be certain, we think there has been a vertical displacement of 
at least 50 feet nearby. 
Continue ahead. 
1.5 39.1 STOP 7. Quarry in Salem L~estone. 
The stone is mined underground here. The cliff is 310 feet high; 
43 feet of the purer limestone is being mined. 
This quarry is in Salem Limestone which is near the top of the forma-
tion. The Solvay Corporation operates the quarry as a mine and produces 
several thousand tons of stone a day. Some 43 feet of stone is taken in 
the quarrying operation. The stone is sold for chemical, structural, and 
aaricultural uses. 
We saw the same stone at Stop 4. In the Illinois Basin this forma-
tion and rock of stmilar lithology produces considerable oil. 
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MUch of the stonework of the Port de Chartres came form this parti· 
cular section of the bluff. 
1.6 40.7 Turn around and return to Prairie du Rocher. STOP at Rt. 155. Continue 
southeast. 
2.4 43.1 STOP 8. Contact of the Aux Vases Sandstone with the St. Louis Limestone. 
Note the fluting and crossbedding in the sandstone and the amount of 
overhang of the sandstone cliff. 
The contact of the Aux Vases Sandstone with the lower Ste. Genevieve 
L~estone can be seen. The top of the Ste. Genevieve was uneven when the 
Aux Vases sediments were deposited, thereby producing an erosional contact. 
The Aux Vases Sandstone is a sand lens and bas its max~ development in 
this area. 
The sandstone is nearly white to light brown, cross-bedded, and shows 
interesting slump or mud-flow characteristics. 
The Ste. Genevieve !ormation is a heavy producer of oil in the 
Illinois Basin. Where it is typically developed it is a dark to light 
gray limestone. In some places it is cherty in the lower portion. 
Across Barbeau Hollow on the east is the site of the best dated 
sequence of stratified pre-historic culture. From the materials found it 
~ld seem that there were four civilizations, all of which pre-dated the 
development of pottery, and that according to Carbon 14 dating, are 
10 to 11 thousand years old. 
Along the road to the next stop, notice the variations i~ the bedding of 
the sand. 
0.4 43.5 Area in which the archeologists have found evidence of ancient civiliza• 
tiona. 
1.4 44.9 Enter Modoc. Jog right (southwest). 
0.1 45.0 Jog left (southeast). 
1.2 46.2 STOP 9. Outcrop of Yankeetown Chert. 
The name Yankeetown Chert comes from the Yankeetown School, Monroe 
County, Illinois. In the outcrop the formation is composed of chert, 
quartzite, and siliceous limestone with irregular masses or lenses of 
shale. The rock is generally nearly white with irregular areas of pinkish 
color. Away from the outcrop the rock becomes a sandstone and probably 
represents the effect of weathering. 
3.2 49.4 STOP 10. Outcrop of Marigold Limestone in Abandoned Quarry. 
At stop 10 we see a portion of the Okaw Formation of southwestern 
Illinois and the Golconda of the standard Chester Series of Illinois. 
Locally the limestone in this quarry is known as the Marigold Oolite. 
Lying on top of bedrock is a thin layer of pebbly glacial drift. 
Overlying the drift is a variable thickness of loess. The loess came from 
-6.;. 
the Mississippi River flats during the t~e that the waters of the Wiscon• 
sinan stage of glaciation flowed down the valley. ~e winds picked up the 
loess and deposited it on the hills and the upland country. The thickness 
of the loess drops off rapidly as one goes away from the river bluffs. 
An interesting feature here are the loess kindchen, or children of 
loess. These concretions are the result of lime going into solution in 
the upper portion of the bluff and being re-deposited in the lower part 
of the loess. The irregular concretions in this particular are unusual 
in that they are sometimes hollow and are called "rattle stones." 
The sequence on the point of Roots Hill Quarry is as follows: 
Pleistocene Ft. 
Loess • ~~ • • • • • • • • • • • 10-'25 
Till, pebbly • • 2 ·3 
Mississippian 
Golconda Limestone 
Limestone, white, fossiliferous, largely 
oolitic • • • • • • • • • • 
L~estone, buff, dolomitic • • • • • •• 
Shale, greenish, silty •••••••• 
Limestone, light gray, fossiliferous 
15 
1 
1 
8-12 
The lower bench of the ltmestone is quite fossiliferous. Good hunt-
ing to you. 
To return to highway, turn around and take the first road to the right, 
over the hill, and return to Ruma, 9 miles north of the quarry. 
Reprinted June 1963 
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